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Abstract
Introduction: Good knowledge of prevention of mother-to-child transmission (PMTCT) can improve 
mothers’ behavior in seeking care. This study aimed to assess knowledge on PMTCT, human immunode-
ficiency virus (HIV), and acquired immunodeficiency syndrome (AIDS) at three public antenatal clinics 
in Maputo City. 
Material and methods: Between December 2013 and November 2014, an antenatal care (ANC)/PMTCT 
cross-sectional exit survey among pregnant women was conveniently conducted. Face-to-face inter-
views, adjusted odds ratios, and 95% confidence intervals were applied. 
Results: In total, 420 pregnant women were enrolled into the  study, and 72.7% had high PMTCT 
knowledge, 72% knew mother-to-child transmission (MTCT) can occur in pregnancy, 76.4% through 
breastfeeding, 82.9% in labor, and 92.7% knew drugs to reduce MTCT. Similarly, 83.4% had high HIV 
prevention knowledge. PMTCT knowledge was more likely to increase with age (AOR = 3.83; 95% CI: 
1.36-10.81) and education (AOR = 2.16; 95% CI: 1.15-4.08). HIV prevention knowledge was likely to  
increase with education (AOR = 4.71; 95% CI: 1.54-14.36), being married (AOR = 2.66; 95% CI: 1.30-5.43), 
and through condom use (AOR = 2.16; 95% CI: 1.13-4.14). 
Conclusions: Most pregnant women had high PMTCT and HIV prevention knowledge. The youngest, 
single, and illiterate women have challenges to access information. PMTCT education in verbal mother 
tongue is required due to limited literacy. Male partner involvement should be strongly supported. 
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for HIV in ANCs compared to 81.5% in Nigeria. Overall, 
PMTCT uptake was lower among less educated women and 
those with limited knowledge of HIV [15]. Similarly, a South 
African study found that adolescence, lower education, and 
late first ANC visits were associated with high PMTCT 
dropout  [16]. The  2017 Mozambican census revealed that 
46.3% of girls between 15 and 25 years old were unable to 
read and write in any language [17], and almost half of girls 
are first time pregnant before 20 years old [8]. The Mozam-
bique’s PMTCT strategy includes HIV awareness and edu-
cation, universal access to combined anti-retroviral therapy 
(cART), institutional birth, and exclusive breastfeeding [12]. 
The  EMASIDA 2015 study observed that in Maputo City, 
only 61.2% of women knew that MTCT can occur through 
breastfeeding and were aware of special drugs taken by preg-
nant woman to reduce the risk of HIV in MTCT. Sixty-eight 
percent of women knew that limiting sexual relationships to 
a single non-infected partner and using condoms with oc-
casional sex partners reduce the risk of HIV infection [8]. 
Knowledge of prevention of mother-to-child transmission 
of HIV infection (PMTCT) can improve mother’s behavior in 
seeking PMTCT services [18]. Mozambique PMTCT knowl-
edge data in pregnancy is still limited. This study aimed to as-
sess the knowledge about PMTCT and HIV, and related factors 
in pregnant women at public antenatal clinics in the  capital 
of Mozambique. These study findings will provide useful in-
formation for policy makers and healthcare providers to con-
tinually improve ANC/ PMTCT uptake in pregnant women. 
Material and methods 
Study design, population, and study 
settings 
This survey is a part of a larger study intended to mea-
sure adherence to cART for PMTCT. It was an exit health-
center-based cross-sectional study involving pregnant wom-
en attending ANC/PMTCT, carried out from December 
2013 to November 2014 in Mavalane health zone, Maputo 
City. Public primary healthcare in Maputo City has 16 health 
centers divided into three health zones, according to the re-
ferral general hospitals namely Mavalane, Jose Macamo, and 
Chamanculo. Mavalane health zone is the largest area, com-
prised of eight public health centers, which provide roughly 
50% of ANC/ PMTCT care in Maputo City. In 2014, Mava-
lane health zone included 40% (980,000) of the Maputo City 
population and 50% (61,289) of expected pregnancies [19]. 
The  overall HIV prevalence among pregnant women in 
the southern region of Mozambique where Maputo City is 
located was estimated at 24% [9]. 
Questionnaire design 
The questionnaire was specifically developed for this 
study in Portuguese, the  official language of  Mozambique. 
Questions were taken from the national survey of prevalence, 
behavioral risks, and information on HIV and AIDS in Mo-
Introduction
Human immunodeficiency virus (HIV)/acquired im-
mune deficiency syndrome (AIDS) epidemic continues to 
be a challenge for pregnant women and their children, par-
ticularly in sub-Saharan Africa (SSA) [1, 2]. In 2017, world-
wide, there were 36.9 million of  people living with HIV, 
with 1.4 million pregnant women among them  [3] and  
1.8 million children under 15 years [4]. Overall, the number 
of new HIV infections in children decreased by 35% from 
2010 to 2017. Nevertheless, in 2017, approximately 70% of 
pregnant women and 90% of  110,000 newly HIV-infected 
children were in the African region [3, 5]. Over 90% of HIV 
infections in children occur through mother-to-child trans-
mission (MTCT)  [3]. In the  absence of  any interventions, 
MTCT contributes with 15% to 45% of child acquired HIV 
infection, with the  lowest risk in developed countries and 
the highest in developing countries [6]. The chance of HIV 
MTCT is estimated to be 10% during pregnancy, 15% during 
delivery, and 20% through breastfeeding [3, 7]. 
Mozambique is a  South African country (SAA), which 
is greatly affected by HIV/AIDS. In 2015, the Mozambican 
Malaria, HIV/AIDS, and Immunization Indicator Survey 
(EMASIDA, 2015) found that adult HIV prevalence was 
13.2%. Among 2.1 million Mozambicans living with HIV/
AIDS, 60% were women  [8], and HIV/AIDS prevalence 
among pregnant women was estimated at 15.8%, varying 
between 1.1% and 34% at ANC sites  [9, 10]. According to 
national policy, prevention of mother-to-child transmission 
(PMTCT) is integrated with antenatal care (ANC) [11]. Cur-
rently, over 90% of pregnant women have access to PMTCT 
interventions. However, the MTCT rate was estimated at 17% 
in 2013 and 14% in 2017 [12], and new pediatric HIV infec-
tions decreased only by 42% from 2010 to 2017 [13], a slower 
decline than that observed in other countries [5, 13]. 
To support countries greatly affected by HIV/AIDS, the 
World Health Organization (WHO) strategy of virtual elim-
ination of  pediatric HIV infection recommended primary 
prevention of  HIV infection among women of  reproductive 
age, unintended pregnancies among women living with HIV/
AIDS, PMTCT, provision of care, and support to mothers liv-
ing with HIV/AIDS, their children, and families [14]. In 2016, 
in an effort to significantly curb HIV/AIDS infections, the Mo-
zambique government, along with others world leaders, com-
mitted to the implementation of the UNAIDS 2014 fast-track 
strategy to ensure that 90% of  pregnant women know their 
HIV status, 90% have an access to ART, 90% of those under 
treatment have viral suppression, zero new HIV infections 
among children, and zero stigma by 2020 [2]. These interven-
tions have resulted in a reduction of MTCT to less than 5% 
of  pregnancies, predominantly in middle- and high-income 
countries [3]. 
In some resource constrained SSA countries, obstacles to 
successful prevention of MTCT/PMTCT prevail. In a study 
comparing demographic and health survey databases from 
Mozambique, Uganda, Congo, and Nigeria, Mozambique 
was placed second, with 69.4% of  pregnant women tested 
R.M. Manjate, O.F.A. Loquiha, A.J.D.E. Sabonete, K.R. Munguambe, J. Cliff, O. Degomme, M. Temmerman, M. Sidat108
HIV & AIDS Review 2020/Volume 19/Number 2
zambique  [20] and completed with few specific questions. 
Questions intended to assess mother-to-child transmission 
of  HIV routes and prevention knowledge, HIV/AIDS pre-
vention knowledge and related factors such as age, education, 
marital status, ant-natal attendance, sexual behavior, and 
practices. Three health technicians supervised by the  prin-
cipal investigator collected the  data. Prior to the  study, two 
interactive sessions including study subject’s privacy, confi-
dentiality, informed consent, questionnaire contents, inter-
views procedures, data collection, and quality control were 
carried out with all interviewers. A pilot test was done among 
32 pregnant women attending ANC/PMTCT in Malhanga-
lene and Polana Cimento health centers, also located at Ma-
valane health zone. Results from the pilot testing were used 
to improve question clarity, understanding, and consistency, 
with minor changes made after the pilot test. 
Sample size estimation 
The sample size was calculated based on a single propor-
tion formula assuming that 50% of pregnant women would 
have a high knowledge of PMTCT of HIV, with 5% of preci-
sion, 95% of confidence, and 10% of margin of no response. 
Sampling procedures 
From eight operating public health centers in Mavalane 
health zone, we conveniently selected three, namely Mava-
lane (MHC), Primeiro de Maio (PMHC), and Primeiro de 
Junho (PJHC) health centers due to longstanding integrat-
ed ANC/PMTCT services. Sample size was proportionally 
allocated taking into account the total number of pregnant 
women who attended ANC/PMTCT services in the  year 
previous to the  study in each health center to accomplish 
the  total sample required. For study enrolment, pregnant 
women were approached on their exit from ANC/PMTCT 
services, informed about the  study, and assessed for eligi-
bility. Pregnant women who met the  inclusion criteria, 
namely aged 18 years and older and six months pregnant, 
were invited to participate. The total of 423 pregnant wom-
en were selected from PMHC (60%, 254), MHC (25%, 106), 
and PJHC (15%, 63). At health centers, all pregnant women 
benefit from free integrated ANC/PMTCT package, includ-
ing ANC/PMTCT education essentially provided at ANC 
service, mostly delivered by mother and child health nurses 
(MCH), with assistance of lay counsellors, using a mixture 
of Portuguese and local languages. Some HIV/AIDS infor-
mation is also provided through mass media. 
Operational definitions 
PMTCT knowledge and HIV prevention 
knowledge 
MTCT awareness was assessed as whether pregnant wom-
en had ever heard about MTCT of HIV. The level of PMTCT 
knowledge and level of  HIV prevention knowledge were 
defined as two composite outcomes assessed through a  set 
of  items or questions regarding MTCT and HIV/AIDS. For 
PMTCT knowledge, a  discrete score was obtained adding 
up the responses (1 for correct answer and 0 otherwise) for 
awareness of PMTCT of HIV during pregnancy, delivery and 
through breastfeeding, and the use of drugs to reduce the risk 
of PMTCT of HIV. The sum of scores for PMTCT knowledge 
ranged from 0 to 4, accordingly to correct answers. The level 
of PMTCT knowledge was defined by categorizing the scores 
as (0 to 1) expressing low, (2) moderate, and (3 to 4) high 
knowledge on PMTCT. 
HIV prevention knowledge 
HIV awareness was assessed as whether pregnant women 
had ever heard about HIV. For HIV prevention knowledge, 
a  discrete score was obtained summing the  binary codes 
(0 and 1) for awareness of protective factors against HIV in-
fection (having a single negative sexual partner, condom use 
with occasional sexual partners, and sexual abstinence), with 
rejecting myths regarding risk factors for HIV infection (such 
as mosquito bites and eating together with HIV-infected peo-
ple). The level of HIV prevention knowledge was categorized 
with values ranging from 1 (low) to 5 (high knowledge) of cor-
rect answers, and further grouped as (1 and 2) expressing low, 
(3) moderate, and (4 and 5) high knowledge. This choice 
of cut-off values for both PMTCT and HIV knowledge was 
preferred not only because it results in a symmetric definition 
of level of knowledge, but also because it reduces data sparsely. 
Data collection 
At ANC/PMTCT exit, face-to-face interviews were car-
ried out to all selected pregnant women who met the inclusion 
criteria. Data collection was done using a pretested structured 
questionnaire comprised of 30 questions. The questionnaire 
was administered in a private room using either Portuguese 
or whenever necessary, direct translation to Changana, the 
most spoken native language in Maputo City. Time spent for 
completion varied, but on average, it was forty-five minutes. 
Data analysis 
The data was entered into Epi info version 3.5.5, cleaned 
and analyzed in SAS/STAT PROC NLMIXED (version 9.4). 
Two-way contingency tables were used to summarize the data 
with the Cochran-Mantel-Haenszel test applied to investigate 
associations between levels of PMTCT and HIV/AIDS knowl-
edge and pregnant woman’s socio-demographic chara cteristics. 
The bivariate Dale model was used to estimate the joint distri-
bution of  levels of  MTCT and HIV/AIDS knowledge, while 
adjusting for effects of covariates [20]. For this model, param-
eter estimates were expressed in odds ratios and interpreted 
using ordinal logistic regression models. The model estimation 
was done in SAS/STAT PROC NLMIXED (version 9.4), using 
a macro developed by McMillan and Hanson [21]. For infer-
ence, p-values, and confidence intervals (CI) were calculated for 
adjusted odds ratios, with significance level set at 5%. 
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The dependence between the outcomes was modelled us-
ing the  global cross-ratio (GCR), an  association measure for 
contingency tables, for outcomes with 3 or more ordered levels. 
Ethical clearance 
Ethical approval was obtained from the  Mozambican 
National Bioethics Committee (Reference no: 357/CNB/12; 
IRB 00002657). Administrative permit was obtained from 
the  Maputo City Health Directorate and from each health 
center participating in the study. Oral informed consent was 
obtained from each enrolled pregnant woman after clear ex-
planation of the study aim and the right to withdraw at any 
stage, with no negative consequences. Data confidentiality 
was ensured. All collected data was kept anonymous with ac-
cess restricted to the research team. Findings were presented 
as aggregate data with no identifiers. 
Results 
Table 1 summarizes socio-demographic features of  420 
pregnant women enrolled in the study. The response rate was 
99.2%. The majority of pregnant women (72.3%) were mar-
ried or in marital union, 64% were under 30 years old, with 
half between 18 and 24 years old, 54.5% had either primary 
or no education with limited Portuguese speaking, reading, 
and writing capabilities, and 46.2% were unaware of their HIV 
sero-status. 
Table 2 shows the frequency of distribution of mother-
to-child transmission, with HIV routes and HIV prevention 
knowledge. The majority of pregnant women (80.4%) were 
aware of MTCT, and almost 75% knew MTCT of HIV can 
occur during pregnancy, in labor, and through breastfeed-
ing. All pregnant women (100%) were aware of  HIV, and 
over 90% knew the three safe sexual practices to reduce HIV 
infection. Moreover, 82.1% correctly disagreed that HIV 
infection can be transmitted through mosquito bites and 
97.5% by sharing food with someone who has HIV. 
Table 3 illustrates the  results of  cross tabulation 
of PMTCT level and HIV prevention knowledge. Among 
pregnant women who participated in the  study, 72.7% 
had high PMTCT knowledge, meaning that they knew 
all three MTCT of HIV transmission routes and drugs to 
prevent it, and 83.4% had high HIV prevention knowl-
edge, meaning that they knew three sexual prevention 
means and rejected the  two most common misconcep-
tions. Only 62.3% had both high PMTCT and high HIV 
prevention knowledge. 
Table 4 describes a  two-way tabulation of socio-demo-
graphic characteristics associated with PMTCT and HIV 
prevention knowledge. PMTCT knowledge was more likely 
to increase with age (p = 0.040), education level (p = 0.035), 
condom use in the  last sexual intercourse (p = 0.048), and 
HIV sero-status (p  =  0.015). The  level of  HIV prevention 
knowledge was likely to increase with educational level 
(p  =  0.002), marital status (p  =  0.004), antenatal visits 
(p  =  0.004), private counselling session (p  =  0.044), dis-
Table 1. Socio-demographics characteristics, behavior, and 
practices of pregnant women at antenatal care (ANC)/pre-
vention of mother-to-child transmission (PMTCT) clinics
Parameter N = 420 (%) 
Age groups 
18-24 132 (31.4) 
25-29 137 (32.6) 
30-34 112 (26.7) 
> 35 39 (9.3) 
Education level 
No education 31 (7.4) 
Primary 198 (47.1) 
Secondary or higher 191 (45.5) 
Religion 
Christian/Islam 58 (13.8) 
Evangelic 333 (79.3) 
None 29 (6.9) 
Marital status 
Single/widow/divorced 116 (27.7) 
Married/marital union 303 (72.3) 
HIV status 
Positive 139 (33.1) 
Negative 87 (20.7) 
Unknown 194 (46.2) 
ANC visits 
≤ 3 357 (85.0) 
≥ 4 63 (15.0) 
cussed HIV status with partner (p = 0.001), and condom use 
in the last sexual intercourse (p = 0.006). 
Table 5 represents results of  the  bivariate Dale model. 
The odds of high PMTCT knowledge for pregnant women 
aged 35 years or more was almost four times that of women 
between 18-24 years old (AOR  =  3.8; 95% CI: 1.36-10.81). 
The odds of high PMTCT knowledge for women with sec-
ondary or higher education was also almost three times that 
of women with no education (AOR = 2.8; 95% CI: 1.14-7.08). 
Regarding HIV prevention, the odds of high knowledge for 
women with secondary or higher education was almost five 
times that of women with no education (AOR = 4.71; 95% CI: 
1.54-14.36). Also, the odds of having high HIV prevention 
knowledge among married women or living with a partner 
was almost three times that of a single, widow, or divorced 
women (AOR = 2.66; 95% CI: 1.30-5.43). A similar trend was 
observed between women who reported condom use and 
those who did not (AOR = 2.16; 95% CI: 1.13-14). 
Discussion
High levels of  knowledge of  PMTCT of  HIV can im-
prove mother’s behavior in seeking care and contribute 
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Question N = 420 (%) 
Human immunodeficiency virus
Have you ever heard about HIV/AIDS? 
Yes 420 (100) 
No 0
Do you know anyone living with HIV/AIDS?
Yes 295 (72.5) 
No 112 (27.5) 
Pregnant women HIV status 
Positive 139 (33.1) 
Negative 87 (20.7) 
Unknown 194 (46.2) 
Private counseling session for HIV 
Yes 326 (78.9) 
No 87 (21.1) 
Discussed HIV status with partner 
Yes 335 (81.1) 
No 78 (18.9) 
Condom use in the last sexual intercourse 
Yes 268 (68.9) 
No 121 (31.1) 
It is possible to reduce the risk of getting HIV infection by 
limiting sexual relationship to a single not infected partner? 
Yes 38 (93.9) 
No 21 (6.1) 
It is possible to reduce the risk of getting HIV infection by 
using condom whenever have occasional sex? 
Yes 387 (96.0) 
No 16 (4.0) 
It is possible to reduce the risk of getting HIV infection 
through sexual abstinence? 
Yes 178 (90.0) 
No 21 (10.0) 
HIV infection cannot be transmitted through mosquito bite 
Yes 59 (14.6) 
No 345 (82.1) 
Question N = 420 (%) 
A person cannot be infected by sharing food with someone 
who have HIV 
Yes 10 (2.5) 
No 392 (97.5) 
Limiting sexual relationship to a single not infected partner 
and condom use occasional partners reduce the risk  
of getting HIV infection
Yes 325 (85.5) 
No 37 (8.8) 
Mother-to-child transmission of HIV 
HIV can be transmitted from mother-to-child 
Yes 351 (80.4) 
No 69 (19.6) 
HIV can be transmitted from mother-to-child during 
pregnancy
Yes 302 (72.0) 
No 118 (28.0) 
HIV can be transmitted from mother-to-child during labor 
Yes 348 (82.9) 
No 72 (17.1) 
HIV can be transmitted from mother-to-child through 
breast-feeding 
Yes 322 (76.4) 
No 99 (23.6) 
The risk of MTCT can be reduced if mother take special 
medicines during pregnancy 
Yes 415 (92.7) 
No 5 (2.3) 
HIV can be transmitted from mother-to-child through 
breast-feeding and the risk reduced by special medicines 
taken in pregnancy 
Yes 324 (77.1) 
No 88 (21.0) 
Table 2. HIV/AIDS and prevention of mother-to-child transmission (PMTCT) awareness, and prevention knowledge, among 
pregnant women at antenatal care (ANC)/PMTCT clinics
Table 3. Cross tabulation of level of prevention of mother-to-child transmission (PMTCT) and HIV prevention knowledge in 
pregnant women at antenatal care (ANC)/PMTCT clinics 
HIV prevention knowledge 
Low (%) Moderate (%) High (%) Total (%) 
PMTCT 
knowledge 
Low (%) 1 (0.27) 17 (4.55) 47 (12.57) 65 (17.38) 
Moderate (%) 2 (0.53) 3 (0.80) 32 (8.56) 37 (9.89) 
High (%) 5 (1.34) 34 (9.09) 233 (62.30) 272 (72.73) 
Total (%) 8 (2.14) 54 (14.44) 312 (83.42) 374 (100.00) 
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Table 4. Socio-demographics characteristics associated with prevention of mother-to-child transmission (PMTCT) and HIV/AIDS 
knowledge among pregnant women at antenatal care (ANC)/PMTCT clinics 
Parameter PMTCT knowledge HIV/AIDS knowledge 
Low 
(%) 
Moderate 
(%) 
High 
(%) 
Total 
(%) 
p-value Low 
(%) 
Moderate 
(%) 
High 
(%) 
Total 
(%) 
p-value 
Age groups
18-24 24 
(6.14) 
17 
(4.35) 
78 
(19.95) 
119 
(30.43) 
0.0408 3 
(0.79) 
15 
(3.93) 
98 
(25.65) 
116 
(30.37) 
0.9967 
25-29 22 
(5.63) 
10 
(2.56) 
97 
(24.81) 
129 
(32.99) 
3 
(0.79) 
21 
(5.50) 
102 
(26.70) 
126 
(32.98) 
30-34 17 
(4.35) 
10 
(2.56) 
79 
(20.20) 
106 
(27.11) 
0 
(0.0) 
14 
(3.66) 
91 
(23.82) 
105 
(27.49) 
> 35 3 
(0.77) 
3 
(0.77) 
31 
(7.93) 
37 
(9.46) 
2 
(0.52) 
5 
(1.31) 
28 
(7.33) 
35 
(9.16) 
Education level
No education 9 
(2.30) 
2 
(0.51) 
19 
(4.86) 
30 
(7.67) 
0.0355 1 
(0.26) 
7 
(1.83) 
23 
(6.02) 
31 
(8.12) 
0.002 
Primary 34 
(8.70) 
20 
(5.12) 
132 
(33.76) 
186 
(47.57) 
5 
(1.31) 
34 
(8.90) 
143 
(37.43) 
182 
(47.64) 
Secondary or higher 23 
(5.88) 
18 
(4.60) 
134 
(34.27) 
175 
(44.76) 
2 
(0.52) 
14 
(3.66) 
153 
(40.05) 
169 
(44.24) 
Religion
Christian/Islam 9  
(2.30) 
5 
(1.28) 
41 
(10.49) 
55 
(14.07) 
0.8359 1 
(0.26) 
8 
(2.09) 
45 
(11.78) 
54 
(14.14) 
0.259 
Evangelic 52 
(13.30) 
32 
(8.18) 
223 
(57.03) 
307 
(78.52) 
5 
(1.31) 
41 
(10.73) 
254 
(66.49) 
300 
(78.53) 
None 5 
(1.28) 
3 
(0.77) 
21 
(5.37) 
29 
(7.42) 
2 
(0.52) 
6 
(1.57) 
20 
(5.24) 
28 
(7.33) 
Marital status
Single/widow/
divorced 
14 
(3.59) 
14 
(3.59) 
79 
(20.26) 
107 
(27.44) 
0.2931 3 
(0.79) 
24 
(6.28) 
73 
(19.11) 
100 
(26.18) 
0.0042 
Married/marital 
union 
52 
(13.33) 
26 
(6.67) 
205 
(52.56) 
283 
(72.56) 
5 
(1.31) 
31 
(8.12) 
246 
(64.40) 
282 
(73.82) 
ANC visits
≤ 3 61 
(15.60) 
34 
(8.70) 
240 
(61.38) 
335 
(85.68) 
0.2273 4 
(1.05) 
51 
(13.35) 
274 
(71.73) 
329 
(86.13) 
0.0047 
≥ 4 5 
(1.28) 
6 
(1.53) 
45 
(11.51) 
56 
(14.32) 
4 
(1.05) 
4 
(1.05) 
45 
(11.78) 
53 
(13.87) 
Private counseling session
No 8 
(2.05) 
9 
(2.31) 
57 
(14.62) 
74 
(18.97) 
0.3016 4 
(1.06) 
7 
(1.85) 
62 
(16.36) 
73 
(19.26) 
0.0442 
Yes 57 
(14.62) 
31 
(7.95) 
228 
(58.46)
316 
(81.03)
4 
(1.06) 
47 
(12.40) 
255 
(67.28) 
306 
(80.74) 
Discussed HIV status with partner
No 14 
(3.62) 
8 
(2.07) 
53 
(13.70) 
75 
(19.38) 
0.9048 3 
(0.79) 
18 
(4.75) 
53 
(13.98) 
74 
(19.53) 
0.0098 
Yes 52 
(13.44) 
32 
(8.27) 
228 
(58.91) 
312 
(80.62) 
5 
(1.32) 
37 
(9.76) 
263 
(69.39)
305 
(80.47)
Condom use last sexual intercourse
No 28 
(7.65) 
10 
(2.73) 
77 
(21.04) 
115 
(31.42) 
0.0487 5 
(1.40) 
23 
(6.42) 
84 
(23.46) 
112 
(31.28) 
0.0063 
Yes 35 
(9.56) 
27 
(7.38) 
189 
(51.64) 
251 
(68.58) 
3 
(0.84) 
27 
(7.54) 
216 
(60.34) 
246 
(68.72) 
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to a  decrease in the  rate of  mother-to-child transmission 
of HIV [22]. This study assessed PMTCT and HIV preven-
tion knowledge as well as related factors among pregnant 
women at ANC/PMTCT exit. 
The majority of  pregnant women (72.7%) had a  high 
level of PMTCT knowledge. This was consistent with a hos-
pital-based cross-sectional survey carried out in Kathman-
du (Nepal), where 84.4% of pregnant women knew all three 
MTCT transmission routes, although knowledge of  drugs 
to prevent it was relatively low  [23]. However, the  level 
of PMTCT knowledge found in our study was higher than 
in two Ethiopian institutional-based surveys in Assosa town 
(57.5%)  [24] and East Gojjam (52%)  [25], and 48% at Kiisi 
referral hospital in Kenya  [26]. In our study, we also ob-
served that 77.1% of pregnant women knew that MTCT can 
occur through breastfeeding and the  existence of  drugs to 
prevent it, compared to 61.2% who answered correctly in 
the  Mozambican Malaria, HIV/AIDS, and Immunization 
Indicator Survey (IMASIDA, 2015) [8]. 
Similarly, the majority of pregnant women (83.4%) had 
a high HIV prevention knowledge. This result was also in line 
with a Nepali findings [23]. Furthermore, 85.5% of pregnant 
women knew that limiting sexual life to a single not infected 
with HIV partner and condom use with occasional partners, 
can reduce the risk of HIV infection, as compared to 68% 
found in IMASIDA, 2015 [8] and 63.8% observed at com-
munity-based cross-sectional survey in Northeast Ethio-
pia in Meket [18]. The difference between our findings and 
IMASIDA, 2015 was expected, since our results were gener-
ated from ANC/ PMTCT-based survey, and pregnant wom-
en are more likely to have PMTCT and HIV information 
exposure at ANC clinics [18], while IMASIDA was country-
wide population-based survey, covering both pregnant and 
not pregnant women in rural and urban settings [8]. 
Consistent with previous results [18, 25], pregnant wom-
en with secondary or higher education levels were almost 
three times (AOR = 2.8; 95% CI: 1.14-7.08) more likely to 
have PMTCT knowledge. Similarly, more educated pregnant 
women were almost five times (AOR = 4.71; 95% CI: 1.54-
14.36) more likely to have high HIV prevention knowledge 
then their less formally educated counterparts. However, 
54.5% of  pregnant women in our sample had either pri-
mary level or no formal education. In Maputo City, ANC/ 
PMTCT/HIV information, both oral and written, is mostly 
provided in Portuguese, potentially limiting illiterate preg-
nant women’s ability to speak, read, understand, and follow 
ANC/PMTCT recommendations  [27, 28]. Consequently, 
the higher PMTCT and HIV prevention knowledge could be 
greatly related to high HIV/AIDS exposure, as 33% of preg-
nant women were HIV-positive and 72.5% knew someone 
suffering from AIDS. 
Although there are slight differences in estimated levels 
of  PMTCT and HIV prevention knowledge, the  majority 
of discussed studies  [24, 29, 30] and our study results un-
derscore the importance of education for women and girls 
to understand PMTCT and HIV prevention information to 
fully benefit from health services. As in other settings [18] 
and in line with education policy in Mozambique, increasing 
girls’ schooling should continue to be amongst priorities. In 
the  case of  Mozambique, verbal mother tongue should be 
used for illiterate women at ANC/ PMTCT to ensure all 
women benefit from MTCT and HIV/AIDS information 
and care. 
Our findings also revealed that older pregnant wom-
en were more likely to have higher PMTCT knowledge 
(AOR = 3.8; 95% CI: 1.36-10.81). As described in a similar 
Kenyan survey [26], the fear of HIV disclosure and socie-
tal judgment surrounding early pregnancies may have re-
stricted access to PMTCT information for younger women 
in our study. In addition, older women were more likely 
to have had previous ANC visits and PMTCT informa-
tion exposure in earlier pregnancies. Finally, current older 
pregnant women were more likely to have been exposed to 
information, since they were younger in the onset of HIV 
Parameter   PMTCT knowledge HIV/AIDS knowledge 
Low 
(%) 
Moderate 
(%) 
High 
(%) 
Total 
(%) 
p-value Low 
(%) 
Moderate 
(%) 
High 
(%) 
Total 
(%) 
p-value 
Know people living with HIV/AIDS
No 51 
(13.28) 
24 
(6.25) 
206 
(53.65) 
281
(73.18) 
0.1041 7 
(1.86) 
40 
(10.64) 
224 
(59.57) 
271 
(72.07) 
0.567 
Yes 14 
(3.65) 
16 
(4.17) 
73 
(19.01) 
103 
(26.82) 
1 
(0.27) 
14 
(3.72) 
90 
(23.94) 
105 
(27.93) 
HIV status
Positive 15 
(3.84) 
7 
(1.79) 
57 
(14.58) 
79 
(20.20) 
0.0158 2 
(0.52) 
12 
(3.14) 
116 
(30.37) 
130 
(34.03) 
0.1118 
Negative 11 
(2.81) 
18 
(4.60) 
104 
(26.60) 
133 
(34.02) 
2 
(0.52) 
9 
(2.36) 
67 
(17.54) 
78 
(20.42) 
Unknown 40 
(10.23) 
15 
(3.84) 
124 
(31.71) 
179 
(45.78) 
4 
(1.05) 
34 
(8.90) 
136 
(35.60) 
174 
(45.55) 
Table 4. Cont.
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Table 5. Adjusted odds ratio and 95% CI for factors related to prevention of mother-to-child transmission (PMTCT) and HIV 
prevention knowledge in pregnant women at antenatal care (ANC)/PMTCT clinics 
Parameter PMTCT knowledge HIV prevention knowledge 
O.R. 95% CI p-value O.R. 95% CI p-value 
Lower Upper Lower Upper 
Age group (years)
18-24 1.00       1.00      
25-29 1.95 1.07 3.56 0.031 1.19 0.55 2.57 0.660 
30-34 2.29 1.17 4.50 0.017 1.66 0.69 4.00 0.263 
> 35 3.83 1.36 10.81 0.011 1.04 0.35 3.08 0.948 
Education
No education 1.00       1.00      
Primary 1.40 0.59 3.30 0.448 1.24 0.47 3.30 0.666 
Secondary or higher 2.84 1.14 7.08 0.025 4.71 1.54 14.36 0.007 
Religion
Christian/Islam 1.00        1.00       
Evangelical 1.03 0.51 2.06 0.939 1.19 0.49 2.88 0.708 
None 1.40 0.44 4.51 0.568 0.84 0.22 3.29 0.808 
Marital status
Single/widow/divorced 1.00       1.00      
Married/marital union 0.76 0.41 1.39 0.371 2.66 1.30 5.43 0.008 
ANC visits
≤ 3                
≥ 4 1.73 0.77 3.89 0.186 0.86 0.34 2.15 0.746 
Private counseling session
No 1.00       1.00      
Yes 0.49 0.24 1.02 0.056 1.49 0.64 3.49 0.360 
Discussed HIV status with partner
No 1.00 1.00 
Yes 1.05 0.53 2.09 0.885 1.45 0.64 3.31 0.376 
Condom use last sexual intercourse
No 1.00 1.00 
Yes 1.68 0.98 2.87 0.059 2.16 1.13 4.14 0.020 
Know people with HIV/AIDS
No 1.00 1.00 
Yes 0.67 0.38 1.21 0.186 0.98 0.46 2.11 0.960 
HIV status
Positive 1.00 1.00 
Negative 0.69 0.33 1.45 0.333 0.76 0.29 1.97 0.571 
Unknown 0.61 0.32 1.16 0.131 1.02 0.44 2.36 0.955 
Global cross-ratio model
Δ 2.03 0.39 10.7 0.403 
δ1 0.69 0.14 3.27 0.636 
epidemic, when PMTCT and HIV/AIDS prevention infor-
mation were more widespread in Maputo City than nowa-
days. 
In the  same way, pregnant women who were married 
or living with a partner were more likely to have high HIV 
knowledge (AOR  =  2.66; 95% CI: 1.30-54.43), suggesting 
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that open discussion of HIV/AIDS issues with partners have 
a positive effect on women information, as quite often males 
are more educated and informed than women, although less 
likely to attend health facility  [31-34]. Both findings pose 
challenges to the public health sector to improve access to 
PMTCT/HIV information to younger and single women to 
benefit from PMTCT/HIV interventions. 
The HIV infection rate of 33% among pregnant women 
who disclosed their status in our study was higher than Ma-
puto City HIV prevalence estimation of 24% [9], but similar 
to that found among pregnant women in Manhica District 
(34%) in Maputo Province  [10], where Maputo City and 
Gaza Province (30%) are located [9]. These very high HIV 
rates among pregnant women demonstrate the  magnitude 
of  HIV/AIDS threat in Mozambique, particularly among 
women and their children, highlighting the need for more 
aggressive interventions to dramatically reduce the mother-
to-child infection rate currently estimated at 14%, despite 
over 90% PMTCT services coverage. 
On other hand, we found that 46.2% of pregnant women 
did not know their HIV sero-status. This could be in part due 
to long waiting time for HIV results, which could take up to 
3 months at the time of this study, or a late HIV test uptake, 
as the majority of pregnant women had less than three ANC 
consultations. Although our study did not look into this as-
pect, some previous findings have also shown fear of stigma 
and discrimination as factors preventing pregnant women 
from HIV test uptake and sero-status disclosure  [26]. Un-
known sero-status is amongst the reasons for late PMTCT 
enrolment and increasing risk of MTCT of HIV. Thus, an-
other specific study is needed to better characterize the rea-
sons of high rates of unknown HIV sero-status and address 
interventions accordingly. 
Furthermore, a  positive association is mostly found 
between high PMTCT knowledge and a  higher ANC vis-
its score [19, 20]. However, in our study regardless of high 
PMTCT knowledge, 85% of  pregnant women reported to 
attend three or fewer ANC visits, suggesting an  exposure 
to PMTCT and HIV information outside ANC/PMTCT. 
In Mozambique, ANC is the only system for PMTCT to en-
sure MTCT decrease and pediatric HIV infections reduc-
tion. Strategies to increase ANC/PMTCT uptake should be 
implemented to curb the risk of poor PMTCT outcomes. 
Study limitations 
This study had some limitations. The  health centers as 
well as participants were conveniently selected. The  facili-
ties included and pregnant attendees may not necessarily be 
similar to non-public healthcare facilities and other public 
services, such as neighborhood and rural health local ser-
vices. Therefore, the  results of  this study may not reflect 
the reality within the whole of Maputo City and/or of Mo-
zambique and should be contextualized and interpreted with 
caution. However, women’s friendly environment created at 
the  study sites, confidentiality, the  use of  subjects’ mother 
tongues, and opportunities provided for discussion contrib-
uted to a good relationship between the study subjects and 
the interviewers, so these results are more likely to accurate-
ly represent pregnant woman’s opinions. 
Conclusions 
The majority of pregnant women in this study indicat-
ed high PMTCT and HIV prevention knowledge, and low 
coverage of  four or more ANC visits. Older, more high-
ly educated, and married pregnant women had a  better 
PMTCT and HIV prevention knowledge. The  youngest, 
single, and illiterate still face challenges to access ANC, 
PMTCT, and HIV information. Additional MTCT educa-
tion is required and should be delivered in an  integrated 
manner within HIV/AIDS strategies to pregnant women, 
including verbal communication in mother tongue due to 
limited literacy. Male partner involvement can yield better 
PMTCT outcomes. 
Recommendations 
These findings suggest provision of  PMTCT and HIV 
information more effectively to younger, illiterate, and single 
pregnant women. More ANC visits should also be widely en-
couraged to contribute to PMTCT uptake. A  friendly envi-
ronment, the use of the mother tongue in an interactive com-
munication allowing pregnant women to pose and discuss 
questions, seems more valuable in contrast to using Portu-
guese due to low literacy. Strengthening male partner involve-
ment may be a factor to improved PMTCT outcomes. Finally, 
our study findings are likely to be useful for policy makers and 
healthcare providers, as they continually strive to improve 
MTCT education approaches for better PMTCT results. 
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